fl4                           PRELIMINARY.
The angle J3CA thus found is the amount by which the phase of the resultant motion is advanced or retarded relatively to that of the larger component; and the supplement of JiCA is the difference of phase of the two components at the time of maximum advance or backwardness of the resultant.]
77.    A most interesting application of this case of the composition Of harmonic motions is to the lunar and solar titles; which, except in tidal rivers, or long channels or bays, follow each very nearly the simple harmonic law, and produce, us the actual result, u variation of level equal to the sum of variations that would be produced by the two causes separately.
The amount of the lunar tide in the equilibrium theory is alxjut a'i times that of the solar. Hence the spring tides of this theory are 3*1, and the neap tides only rx, each reckoned in term* of the solar tide; and at spring" and neap tides the hour of high water is that of the lunar tide alone. The greatest deviation of the actual tide from the phases (high, low, or mean water) of the lunar tide alone, is about '95 of a lunar hour, that is, "98 of a solar hour (being the same part of la lunar hours that 28° a6', or the angle whos»e
cine is —. is of 360°).   This maximum deviation will be in advance rx               '
or in arrear according as the crown of the solar tide precede* or follows the crown of the lunar tide; and it will be exactly reached when the interval of phase between the two component titles is 3*95 lunar hours. That is to say, there will be maximum advance of the time of high water approximately 4$ days after, and maximum retardation the same number of days before, spring tides.
78.   We may consider next the case of equal amplitudes in  the two given motions.   If their periods are equal, their resultant is a simple harmonic motion, whose phase is at every instant the rn«m of their phases, and whose amplitude is equal 'to twice the amplitude .of either multiplied by the cosine of half the difference uf their phase.   The resultant is of course nothing when their phases differ by half the period, and is a motion of double amplitude and of phase the same as theirs when they are of the same phase.
When their periods are very nearly, but not quite, equal (their amplitudes being still supposed equal), the motion passes very slowly from the former (zero, or no motion at all) to the Latter, and kick, in a time equal to that in which the faster hag gone once oftencr through its period than the slower has.
In practice we meet with many excellent examples of thia <:a«e, which will, however, be more conveniently treated of when we come to apply kinetic principles to various subjects in practical mechanics, acoustics, -and physical optics; such as the marching of troops over a suspension bridge, the sympathy of pendulums or tuning-foris, etc.
70. If any number of pulleys be so placed that a cord juv.irv* from a fixed point half round each of them has its free partf* all fa parallel lines, and if their centres be moved with simple harmonics